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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a flip-chip ^ 
light-emitting device which is superior In durability 
and has stable device functions. 



SOLUTION: A flip-chip type III nitride compound light 
emitting device is equipped with Au layers, which are 
each formed on the surfaces of a P-side electrode and 
an N-side electrode through the Intermediary a Tl layer. 
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1 

p fiHIISSffit:: A u t^tr p fflSmSMTi^ffM ^ ix, 
n fflimSS® A u ^r-i-tr n iffl^gBi*«ffM $ ilT 

[«*3l2l H«rfapfflmSMl±, Ti. Cr. W, M 

o, Ta, Zr, aJ>'V;«> e> -t tT.;5>^« 

^$tL^AuX(±Au'^ife35»ib^-5JiJlt. ^r#trmm 

oetci i3««$ix-&, ^t«r#mti-*fli*«i tela 

3 ] mffiTlfe^ (± T i Xli T i h * 

[W*«4l mienfill«SR{±, Ti, Cr, W, M 
o, Ta, Zr, S^'VTi-'b ^ J: <9 ^^^JR 

fiS:$n^AuX(iAu-^^*>«bt^±§i:. ^^tflSlfc 

[a*«5l tfrieT«fe@tiT i X(iT i-^^;i-e>;& 
[W*«6l «rfBp1S!l«Sffllfc«JfanffllS«l«l(±ra- 

[0 0 0 1] 

##:|&*?S^tcK-t^o PL< l±l^-MffltCpHl;Sii 
J: y t- n m^gTl^-ff^^ $ ttS 1 1 1 ^fb^fm^L-^tl** 

[0 0 0 2] 
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IC, Au7j-'b^r*«lF6P*t (Au/oy) 75*fflv»e>*i. 

-So iTt, l§*m^-<7)niffl^SlC(±A U vmi}<m^^<^ 
10 ixhomii. p11^Sl-(i. ='>^'^ H£St7)^fi<, tJ^ 

[0 0 0 3] 

[f§?^^^fi?*LJ:o t-t^lS^] pfflBffitLTRh^ 
fflv^^c^^Uli. A u/OT't R h i:(0««1±7!»^fiv^fc 
^i«>pfl?Sffi*ffi{-Au;5-P>^-&)?^S:?^^L, p 
ffllSSt A u /'O 7'<7)«3&14tifti6^ ^ fc**ff*>ix-5o 

M*t*l-<OA 1 t^r^lj , nfflmSi: A u/N'^-rfcco^-g- 
f§»$tt*v^«tL/!»«*o7to $?>{C(±, n1Bllllffi«Mt- 

^S*t»-c-*)^ A 1 LTv^^ i t (i, m'k.'&.<r> 

xh^. II li^.afbt^^fb'&tJ^SI^IfeTtm^-T'* o 

[0 0 0 4] 

W^itm^X-h-^X. pfflUmSSffiUAu^-^trpffllS 

mm snrv^-s>, ::t^#mi:i-^iii b^^.fb 

[0 0 0 5] ±l£0««-C-(±, l&76^^Sr^^^*:{C-7^ 

(Au) ?r'i-tf)^7j«piffliis*®;)ic;'niums*®i-J^ 

afb!&*fb-&!|a#-*#l&7t;*^=-*^~Jtfit $ tx^ i: X. -5. o 
50 JJl±OJ:-?tc, ±fe2fi:|§?g<0«^m;tttf. ii^pilftt^: 
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3 

•^y hmt LT^jf#?r-7-^ > H-;s>l^<7)-7>t7 > hffiiK 
10 0 0 6] 

[ 0 0 0 7 J II lMa'ft^^fb^t)*«fl:|&7t?gi^i: 

#:i:l±, — Ji^^t LTA IxGavIni-x-YN 

(O^X^l. OSY^l, O^X + Y^l) (nWjf^h 
•e^^tt, A 1 G a NS.O-'I nN<7>v\t>v9>* 2 7C 
A 1 X G a 1 - X N, A 1 z I n 1 - X YkTk.lf(^ a 
X I n 1 - X N (Jil,±:iciiv^r 0 < X < 1 ) (r>\^-)o^^ 
3 7C^S:a#-t-S>o IIIJ^7C^<0^^^< tt-SC^T'-Kn 
> (B) . ^n^U (T 1) l^-egSiLT^>A< . i 
fz. m.m (N) coii'-^ < i: (>-g|3<> >;> (P) . 1^3^ 
(As), T>^^> (S b) , b'^v;;^ (B i ) mx- 

m.mx i * „ III mmimmt^^m-wm iiffis<o k 

Si, Ge, Se, Te, cmim^^^^tii^X'^ 

-So pM^*E%tLT, Mg. Zn, Be. Ca, S 

r, B at^Srffli/**:: t So I M^^fb!^*'ft'& 
!^***®l±, (MOCVD 

m . »^m.^^amw:m (mbes) , ^^y^ k^^« 

(HVPEft) . 7./^-y9m. ^-^y-fV-y- ^ 

[0 0 0 8] (pH^ffi) pfflllS+t^si-i: LT(±. R 
h. Au> Ft, Ag, Cu, AK Ni, Co, M 
g, Pd, V, Mn, Bi, Sn, R e^rfO#JS* 

1 1±, II igi^^l:1^*<k'&^i}ii|[«:|&7t;^^«05&*^S 
{zMLXA^^Km^mi^-t^fzt(>. <ifa^pffl^S*t 
fl-i: LTfflv^SC t**T'#So pflUm®*:, ^^-Sa^ 
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^ o 

(0 0 0 91 (pfflmSI^) p1ffl^S«Bt-l±, Au 

•b^sSirSP*!- (J':i.T, Pa uv-?>7'jtv^^) tpfiom 

-5,0 ctiirif), pli^M«®«^#**Au^-t-tj-Mlc 

±i-So f7L-, Au/<>7°tO««14<0fp]±^^ftT'|; 
-2.0 pi!l!imMM*1tScoe/4^'««L^c«fifet-rSCi:*? 
«PS Lv^o taixlf , Ti, Cr, W, Mo, Ta, Z 
r, S.t>'V36-<b^rSPJ: i)S«?Siti.'5>^JS3H±M^JS<0 

Tmm<r>untLxT i ^ c xi±viWim-r^ 

wi:7!i*#l-flFt H/^o JiScO^iR-^rAu^orcO 
[0 0 10] T%SO)R»l±, ±)BOM»J: 0 ^>/h$v^ 

■t^Ztl,zX>0. p ffiil^g^ t A u / O -7- 1 <r)gipft;6« 
J: < T%^<omJ¥i: LTIi, 0iJx.lf> lnm-1 

0 0 nmO^H-e* t), §fS L< l±> 5nm~50nm 

<7)mmx$>?>o ±m<r>mMtLxit. mz.i£. o. ift 

m-~ 5 0 /« m<0|6H-C<b I), if i t < (±, 0. 3 ;u m — 
3 ;um<O^Hr-abSo 

[OOlll (n«^S) nH^SWfl-tLTJi, A 
1, V, Sn, Ti, Cr, Nb, Ta, Mo,W, H 

40 f ^j:t'<7)±mttz(iZith<7)^^ia^^:hZt:i^X^ 

10 0 121 (nffl^ffiSI) pffli;SS®i:|5I»{C, n 
limSSffil-^jAu (^) ^-i-tf n1imSM7J^»«$tt 
-So n1im«M«:f^«i-SC:i:lCj: »), ^5fe5g^=£:Au 

50 m'liM.^M<r>'P^J:<ti>—UiJl^X'l^^^iXXiSiXiS 
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[00 131 nm'mmmim^<7ymA^m^Ltzmffsit-r 

i,Zti}*^t Lv>o 0!lx.ldf, T i , C r , W, Mo, T 
a. Zr, StrV;J>«b<c-2,»J: »)S«?^tL^^JSX(ite 

««Hi:-he (AuXliAu-g-^^'ib^^S) W^^tt 
T^§0##i: LTT i . C r , Xi±V4r^ 

[0 0 141 T*beoffl|)¥(i. ±8<^)glll J: n fe/J>$v^ 

± < ^-J)o T*feg<0^;it LT{±> 0lJx.lf. lnm-1 
0 0 nmOMHT-*!) . ttfi L < l±. 5nm~-50nm 
OKH-e^-So ±SOIRJ?:i: LTIi, ^Jxtf. 0. lyu 
m-5 0;«m<7)^H-eabi9, 4f* L<{±. 0. 3;um~ 
3 fx mC0<£H-e^i5^>o 

[00151 n ^ p i: R 

[0 0 161 :^^m<r>\\\mmm^-.it'^9ia^m^m'f- 

[0 0 171 i-7^>i^^a^J4L nM-¥-S#:e 
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X 7 5' "J > i'*^<7)<&^<o:^a(c J: 19 0 - t 
(0 0 181 



pmmi 5 

nMSl 3 

n.y7r»i 2 
1 1 



20 vmm 1 o : p — GaN:Mg 

I nGaNSS-g-tJ 
n-GaN : S 1 
A 1 N 

[0 0 191 1 <0±(Z(4/N'y yrmi 2 ^r/^Lr 

nM/F*fi%LTS i * K--7'L;tG a N:6-fb i:^ nM^ 
IS^m^LfZo CClf, S«l 1 tCJi-if 7 T^T^ffl 

iiiSiM'fb!^^fb'g-t^#«#*^B^**fflv^4ct 

tLriiOaN, I nN, A I G a N, InGaNRO*' 
A 1 I nG aN^=Srfflv»*wt7!i*-ei. S^t LTJi^ 

(HVPEft) , X/N-y^J-ft, vyu-x-f >r 

[0 0 2 01 ^^T-nS«l±G aN■C?l^fifeL;t75^ Al 
GaN. I n G a N^L < t±A 1 I n G a N^rfflv^^C 
tfi^X'^i>c ifz. nMeiinS^M^/LTS i * K- 
-fLtzii^. Z<r>li-A^iZnm^m!ltLX^ Ge, Se, 
Te, C^^rfflv^-SCfc-fj-r-i^o n MS 1 3 (i|&7^:•r 
;^>S^#tJ•S 1 4ffl5<7)fg:m^iS«n-S t^<-y 7tS 1 
2 fflOjSS^-iftJS n +e i: ^-l> 2 e»it t-r^ i i: 
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7 

[0 0 2 11 ^5t1-*S«r-t-tr8 1 4lipa)g 1 5 <Offl!l 

^^7>^pM8i 5tcK:fci-*<os-5»*fi«K;|!*jti-^7t«:) 

TMg^ K-7'L;^cG aNTi^Cj^^ pSiS 1 5 SrffML 
;to -cOpSSliA 1 G aN, InGaNX<±InAl 
GaNtf ^-i:*>T-§*, ifc, pM/F^t^t LTti 

Zn. Be, Ca, Sr. B a 5rffl</>-i> C t T'i 

- ^I'iftS p -« t mSffll<!0«.i^ - p +11 i: t> ^ 

6<)'t^^T-MOCVD!^ll?TLrff^J«i--2>;6\ 
elifiE^gS (MBES) , --N^-f K^^ffifiKSS (HVP 
Eft) , X/N- y^-ft, ^3}->7'V-X'f >^^ft. 

^ 7 — ft^co:;^ftr'ffM-r ^ - 1 r- § ^ <> 

[0 0 2 2] pMei StffML/ct*, pMei5,% 
^-t-SeSr-^trS 1 4, nfflS 1 30-?-tt-rtt— gpSrJ:. 
•yf^>^^lZj: t)B^*L, nM)S 1 3co-S|5^«aiSi-«i: 
-5)0 ^<'»T, pSdlSitC. R h^^«b^'l> p«ffi 1 8 
^r^iPJZi: l9fM-r-5)o n^S 1 9 i± A 1 t VO 2 gT* 

[0 0 2 3] p1imS^2 0®.tKn11^ffiB^2 1 (±, t 
<)(IT i ;6><b^'2.T*fee2 0 a, 2 1 a co±{cA u 7>»e> 
^.5.±S2 0b. 2 1 b7>^e$it;t«^5*-e>^i9, 'J 

y h*7fttzJ: l9fM$*t-5.o **iig0!lT-(±, T%B2 
0 a, 2 1 aCOBI/1^: 1 0 nm, ±M2 Ob, 2 \h<r> 

10 0 2 41 %it%=^-\ ^fflv^r»7fc^g*«fiK 

fflv»yi7>J y 7'^ y7'5'^y<7)LED2T-ab-5>o LED 
2Ji, U- K7U-A3 OSJ^S 1> ^J-r 

hffl*«5 0. ^J>l-itlliWi 3 5 75^e>mB&«fiK 
$n^o J^ILT, K7 U-A 3 OO* y 7'4^ta53 395 
^5-Srfi2::*:L;t:ia (03) ^#BSL^j&^f>, M^t^^-io 

«5 0 *^LTV- 3 OCO* yy treses 3 11 
•7-^7 > h$tt.|>o ll«5 0(±pM^J^5 iS.O'nM^^ 
5 2Sr:tL, -eo^HtCli, A u ■/4 0 jJ^J^^^ir 
.&8|5i5-?:^v^TS i O2 3J-«b^r.Sif6^IBl6 0**?l^fig;$^^ 

^1 5r^«5 OtC-i^-r-THzV hi-,z,Ct {CJ; 19, pfflj^ 
«IK2 0{iAu/>'>y4:^Lr«^5 0<Opffl«iS5 1 
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« 

n1iim^Bi2 1 i±A u/^•>7•^;f^ 
LT^ISS OOniRl^JtS 2 tiS^$tL-l,o >imzJ: 

Ife^tft^-l OpSSl SS-CKnUffil 97^^ *1S5 
0Opffla«5 1 Ra>*na^Hi«5 2 h^^^i\MM.m'~ 

ft^^n, f/j, **^i^i/i'««5 otcg^^n-So 

3 OO^ yyt^fflSS 3tcS«, @^$<x.&o 

[0 0 2 51 114 l§7fe«T-i =^fflv^r«fiS:$n.i.^ife 

10 ^-f<n^im.m. (LED3) i^-To LEDSti, 

SMD (Surface Mount device) 5' 'f L E DT'* 
-So f^, ±?B<:0LED2 tISI— <7)gp#{ri±ra— <0^^■^^^ 
#Lr*^o LED3I±. l&Tfe^^l, ^«7 0, 5.0=' 

RMSi5#8 o*«xT«fiS:$ti.;5.o ^7^*^-1 <±, ±fe 

LED2 tCiJIt-SJ^^tl^ttl-, mSfiHS-'^'i'V hWt 
L-C*^7 OIC^-^V h ^i\.Z>o ^«7 0<O*®U(±E 

t i&Tfcm^ 1 <7) p fflynffim 2 0 n ffl^sM 2 1 /&*A 

0^0 7-4 0?r^L-C««Stt^ Cttc J: 

[0 0 2 61 z<r>^mii. ±%mm<ommmm<7)um 
[0 0 2 71 '^o^s^^^-r^c. 

30 11. mti.pmW.Wi. Rh. Au, Pt, Ag> C 
u, AK Ni, Co, Mg, Pd, V, Mn, Bi, 

]R 1 - 9 <D\^^-rMHz%i^<r>^itm^o 

1 2. frlBn«5m€«±> AK V, Sn, Ti, Cr, 

Nb, Ta, Mo, W, RrfH i ^^h^^hWii'O'MtR.^ 

40 2 1. wi—wmizpmw.^Rz>'nmw.^A^M&^i^i>y 
fgi^<7)S3i:^ftT-*oT, mfapiii^ffi±t-, auS:-^ 

tfp«!«ll)BE*?i^fi!ti--5.X®, Syf-WsBnUamM-htZ, 

2 2. ir^niiig:s^^MES;-r-&m(~, ^riBnfgmMS 
2 3. friBpiimffimsrff^^-r.5,x®(i, tJiEpums 

50 ±lCTi, Cr, W, Mo, Ta, Zr, St>'V;»^ib5r 
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2 4. mmnmmmm^mtSi-t^jLWi. mmnmm.m. 

±t:Ti, Cr. W, Mo, Ta, Zr, ^XfVt-h^^ 
^ i: t5 $ ix^ #JK3Z.(±ig#m<^^#/4^ ^ ^ TJlfe 

ffMI-^IStT^^fb^^. «r!RFglct-t-& 2 1 -2 3 

2 6. mupmmM.mmupmm.m<r>^m-'^W'km'o 

TB^^tt^, vIi:«r#8it-^--5 2 1 -2 5<7)v->-rtL7>> 

2 7. mnfflSffiM(ifIi£nffl«ffiO«®ik#:*So 
T?^^$tLS, C:i:S-!|fgfct-ri,2 1 -2 6<Ov^-r«t7>^ 
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[H 1 ] ^m^<r>-mmmx-h^^±mi- 1 ^^i-h-c- 
1112] *fflv^r«fiS:^n.;2,LED2*^"r 
[113 1 LED2Uiott^:^ y7"«gP3 3gr>55^cot£;/s:ll 

1114] *fflv^T«^$tL^SMDi5^^-/<7) 
10 L ED 3 ^^1-(lt:*>-?)o 

1 l§7tSi^> 2 fa5iaLED. 3 SMD^^T'L 
ED. 11 mWL. I2^^yyrm. 13 nMil. 1 

4 ifeTfe-r-?)^^^*^®. 15 pMS. i8pme. 

1 9 nmS. 2 0 pfflHiffiM. 2 1 nfflSffiM> 
4 0 Au/>'>y. 5 0 > 5 1 

pMWM. 5 2 nMHit. 6 0 ffi^t^. 70 * 
7 1 B£^./N"^->. 8 0 JK*fSr>tt 



[112] 



2 




-6- 




Fi5^-A(##) 5F041 CA04 CA34 CA40 CA46 CA47 
CA65 CA82 CA83 CA84 CASS 
CA92 DA09 DAIS 



